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Abstract: Background: Sensory processing has been described as the ability to register, modulate, and
organize sensory information to respond to environmental demands. Different theoretical approaches
have studied the differential characteristics of sensory processing, such as Dunn’s model. From this
framework, high sensitivity in sensory processing has been described as responses to stimuli from
environment quite often due to a rapid activation of the central nervous system. It should be noted
that the association between high sensitivity in sensory processing and health outcomes obtained
in different studies are not homogeneous, so it is necessary to develop a review of this research
in order to clarify the relationship between sensory processing and quality of life. Methods: We
conducted a systematic review of the relevant studies using the PubMed, ScienceDirect, Scopus, and
ProQuest databases to assess how sensory processing patterns are related to quality of life. Results:
Fourteen studies concerning sensory processing and quality of life were included in the review. Some
studies indicate negative, moderate, and significant correlations between these variables in which
high sensitivity is related to a poor quality of life in the population studied. Conclusions: High
sensitivity in sensory processing could have a negative impact on quality of life, thereby facilitating a
fluctuation in well-being, daily functioning, and health.

Keywords: sensory processing; high sensitivity; quality of life; systematic review

1. Introduction

Sensory processing has been referred to as the ability to analyze, modulate, and
organize sensory incoming information to respond to environmental stimuli [1]. This
term has been determined over years by different authors [2-9]. Different theoretical
approaches support that sensing and perceiving environmental stimuli is a programmed
and survival way of functioning in humans to reach adaptation to the context [3,4,10].
However, although humans are neurobiologically predisposed to environmental survival,
differences have been found in the way in which individuals react to the environment,
since some people seem to have more sensitive brains [9,10].

Likewise, sensory processing patterns have been also identified by the four-factor
Dunn’s model [10]. In this model, Dunn [10] describes the relationship between people’s
neurological thresholds and behavioral responses from self-regulation strategies. From this
view, four sensory patterns have been determined. The first two of them are associated
with low sensitivity:

(1) Low registration, which means humans present high neurological thresholds and
passive self-regulation strategies. It is known that they tend to have an uninterested
appearance and to be underreactive. Hence, sensory profile research studies have
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linked this pattern to low endurance for tasks and poor registration of environmental
stimuli.

(2) Sensation seeking, which is represented by people with high neurological thresholds
and active self-regulation strategies. This pattern is recognized for presenting motor
disorganization and impulsivity.

The other two patterns of Dunn’s conceptualization are related to high sensitivity:

(3) Sensation avoiding, which features exposure limitations to environmental stimuli.
Individuals pretend to avoid the activation of their thresholds. Data from research
articles have associated it with emotional reactivity.

(4) Sensory sensitivity, which is characterized by discomfort and overwhelming sensa-
tions in individuals. These people have low neurological thresholds, so they tend to
be overreactive.

According to this, low or high sensitivity in sensory processing could be associated
with self-regulation strategies to cope with environmental information [10]. Moreover,
this theory introduces the importance of neurological thresholds to understand sensory
processing [11,12]. Thresholds are on a continuum, and when a person has a low sensory
threshold, it means that person notices and responds to environmental stimuli more often
due to the rapid activation of the system [10-12]. That person is considered to present
high sensitivity in sensory processing [12]. In this way, people have particular ways of
responding to sensory events in daily life, representing a bell curve continuum from low
to high with moderate or intense responses to sensory experiences [11,13]. Therefore,
a wide range of possible interpretations of behaviors emerges, representing individual
differences [10]. In fact, differences in sensory processing may be associated with different
personality and temperamental dimensions [2,3].

As indicated, it is usual that individuals present a variation in their sensory processing
patterns; however, a higher degree of sensitivity in sensory processing might predispose
health implications and the development of psychopathology [6,9,10,14-17]. In this regard,
a low threshold of sensory processing is known as a factor that could impact negatively
on well-being, life satisfaction, quality of life (QOL), and health-related quality of life
(HRQOL) [2,3,6,8,9,17-22].

Thus, higher levels of sensitivity in sensory processing are related to poorer QOL
in several domains, including physical, cognitive, emotional, and social areas [23]. It
is especially observed that work and household performance are interrupted [22,24,25].
Physically, high sensitivity has demonstrated some implications such as difficulties and
exhaustion in sensory signal integration [2,14]. Physical fatigue is also identified in people
with hypersensitivity due to prolonged period with no rest and being involved in stimu-
lating contexts [26]. As recent studies have indicated, sensory processing is also linked to
cognitive processing. For instance, abilities such as decision-making could be affected due
to changes in the neural stream while processing environmental inputs [26,27]. Moreover,
high levels of sensitivity in sensory processing could be related to low compassion satisfac-
tion and high cognitive fatigue (quality-of-life factors) due to deep cognitive processing,
perfectionism, and mental rigidity [14,28,29]. They keep directing their attention from one
stimulus to the next [10]. In the emotional area, people who are hypersensitive can be
fearful and become easily upset or even negative and defiant because of their emotional
self-regulation [10,30]. Research studies have referred to this as an “emotional outburst”
since they feel uncomfortable meeting their neurological thresholds [10]. Therefore, hyper-
sensitivity is also manifested in the social area such as social distraction, isolation, and lack
of communication skills [31,32]. These individuals’ sensory sensitivity can also interfere
with academic or occupation performance and leisure participation [30]. These behaviors
could result in maladjusted social management to environmental stimuli [26].

However, low sensitivity in sensory processing could also have negative consequences.
Hence, previous research has stated that lower sensitivity could come with a high sen-
sory threshold, which implies that more environmental inputs are needed to register
them [22,33,34]. In fact, hyposensitivity could be featured by failing to detect sensation and
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not actively seeking sensory inputs [10]. Hence, low-sensitivity people have been found to
have lower emotional and mental health-related quality of life (HRQOL), since they appear
to be easily exhausted and apathetic, and need highly salient stimuli to engage them [22,25].
In fact, low levels of sensitivity could be associated with the inhibition of sympathetic
nervous system activity, resulting in a decrease in daily social participation [22,35,36].
Nevertheless, although the issue is relevant among authors in terms of health, well-
being, and QOL, current research has left a void in understanding sensory processing, the
mechanistic understanding of environmental influences, and its implications in health.
Despite a few studies suggesting that sensory processing patterns may be associated with
positive outcomes, more research is needed. Moreover, the lack of terminological homo-
geneity makes it necessary to review research related to sensory processing, allowing an
increase in evidence that sensory processing patterns might influence individuals lives.
Therefore, the objective of this study was to assess the association between sensory pro-
cessing patterns and the quality of life and health-related quality of life of the population.

2. Materials and Methods

This study used a systematic review methodology based on the PRISMA state-
ment [37]. This systematic review was registered in PROSPERO with the following ID
CRD42021246385.

The quality of each primary study was assessed with different types of tools, depend-
ing on the design of the study. Thus, the Newcastle-Ottawa Scale (NOS) for cohort studies,
the Appraisal tool for Cross-Sectional Studies (AXIS), and the Cochrane Collaboration
Risk of Bias (ROB) tool for randomized trials were all applied [38,39]. The ROB tool for
randomized trials includes 32 items covering 6 domains of bias, 3 domains and 16 items for
cross-sectional studies, and 3 domains with 8 items for cohort studies. In randomized trials
and cross-sectional studies, each item in the ROB tool is judged as having a high, low, or
unclear ROB. A summary assessment is calculated based on the number of items assessed
as having high, low, or unclear ROB.

2.1. Data Sources

The systematic search was carried out in the PubMed, ScienceDirect, Scopus, and
ProQuest databases. Additional articles were identified by searching the references of
other articles.

2.2. Search Strategy

The search strategy aimed to identify the published studies available in full text. A
bulk search strategy was used, using both descriptors, keywords, and terms in the titles or
abstracts, which were as follows: “sensory processing sensitivity,” “sensory-processing-
sensitivity,” “high sensitivity,” “quality of life,” and “health-related quality of life,” joined
by Boolean operators (AND, OR) as follows: (sensory processing sensitivity OR sensory-
processing-sensitivity OR highly sensitive person OR high sensitivity) AND (quality of life
OR health-related quality of life). The date of the last search was 27 January, 2021, and no
time restrictions were made about the year of publication of the studies. Table 1 shows the
search strategy used in the abovementioned databases.

Table 1. Database search strategy.

Search Strategy

(“sensory processing sensitivity” [All fields] OR
1. “sensory-processing-sensitivity” [All fields] OR “highly sensitive person”
[All fields] OR “high sensitivity” [Title/ Abstract])
(“quality of life” [All fields] OR “quality of life” [Title/ Abstract] OR
2. “health-related quality of life” [Title/ Abstract] OR “health-related quality of
life” [All fields])
3. 1. AND 2.
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2.3. Selection of Articles and Risk of Bias

Abstracts identified through the bibliographic search were independently evaluated
by two authors to confirm the inclusion criteria. Two authors of this paper rated each
included article independently, and discrepancies were resolved by agreement with the
third author. Cohen’s Kappa statistic was calculated to assess interrater reliability for the
Newcastle-Ottawa Scale (NOS), the Appraisal tool for Cross-Sectional Studies (AXIS), and
the Cochrane Collaboration Risk of Bias (ROB) tool. The results showed an agreement
between two raters between 0.6 and 0.85.

2.4. Inclusion and Exclusion Criteria

Inclusion criteria were (1) articles that were available in full text and written in English
or Spanish, (II) articles in which the sensory processing was reported with a numerical
value, and (III) articles in which the HRQOL or QOL was described through numerical
values.

Exclusion criteria were (I) articles not related to the subject of the study, (II) articles that
did not include results, (III) articles that were reviews or meta-analysis, and (IV) documents
that were summaries of conferences.

2.5. Extracted Data

Data extraction was carried out by the lead author of the review, considering the
design and objective of the study, sample size, number of groups in the study, participants’
mean age, country of origin, sensory processing values, and HRQOL or QOL values.

2.6. Synthesis of Results

After completing the data extraction, the results were listed and compared regarding
means, standard deviations, and correlations of sensory processing on QOL and HRQOL.

3. Results

In total, 4182 studies were identified. After the duplicates were removed (n = 871), the
titles and summaries were read, and another 3229 articles were deleted according to the
different exclusion criteria. Finally, 14 studies were included in this review (Figure 1).

3.1. Descriptive Data and Types of Studies

Table 2 shows the characteristics of the articles included. Of the participants, 57.91%
were women (n = 1102) and 42.09% were men (n = 801), with a mean participant age of
about 39.24 and a standard deviation of 14.11.

As for the country of origin, four of the articles were performed in the United
States [25,40-42] and three studies were conducted in Israel [24,43,44]. Two articles were
carried out in Italy [13,45], two in Australia [22,46], two in Korea [47,48], and one in
Canada [49].

Table 2 also presents the design of the studies. It indicates that of the 14 studies
included, 11 of them were cross-sectional [13,22,24,40,41,43-47,49]. Additionally, two
studies were randomized studies [25,48] and one study was a cohort study [42].



J. Clin. Med. 2021, 10, 3961

50f 20

IDENTIFICACTION

ELEGIBILITY

g
3
=]
&

References identified through the databases:

ProQuest (456), PubMed (2719),

ScienceDirect (138), SCOPUS (869)

(n=4182)

Identified through other sources
(m=4)

Records after duplicates removed
(n=3315)

Duplicates (n=871)

Records screened

(n=3315)
Excluded articles
(n=3229)

-Not in English or Spanish: 2

-Not sensory processing: 3140

-Review/meta-analysis: 83
-Conference abstract: 4

Studies included in the final

review
(n=14)

Studies excluded after full-text
reading
(n=72)

Figure 1. Flow diagram of study selection process.
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Table 2. Description of the studies included in the review.

Authors, Year Country  Year Age (Years) Sample Size Objective(s) Design
[Reference] Mean (SD) Range
1. To explore the differences in social support and
Total: 1 = 28 HRQOL between a group of adults with sensory
K. | | SOR: 4038 (L1155 Men: n =7 &oscg}l{e;tion disorderﬁSOR}z ancll a‘mat}clhedbnon—SOR
innealey et al., - 40. . o group as well as the relationships between . .
2011 [25] USA 2011 NISOR: 40,00 (+11.00) 18-60 ‘é‘g’Rme?(;:‘ ‘ilz u these variables. Randomized trial
NSOIg{ grolil. pin=14 2. To explore whether symptoms of anxiety and
’ depression and indicators of HRQOL are
significantly related to sensory response styles.
1. To compare unipolar and bipolar patients with
regard to their sensory processing patterns, coping
strategies, and QOL.
Overall sample: 53.60 Total: n = 267 2. To analyze the correlations between sensory
(£15.7) Men'. n=93 processing patterns (dependent variable) and QOL
Engel-Yeger et al., Ital 2016 Unipolar group: 16-85 Worr;en’ n=174 (independent variable) in the total sample and Cross-sectional
2016 [13] y 48.06 (+16.81) Uni ola;r roup: n =157  among unipolar and bipolar patients while referring
Bipolar group: 36.18 Bi plar rgu 'pﬁ - 110 to coping strategies as a mediator variable.
(£15.68) polar group: 3. To investigate the relative contribution of
sociodemographic variables, groups
(unipolar/bipolar), sensory processing patterns, and
coping strategies in predicting QOL.
1. To examine the relationship between different
- | Total: n = 94 sensory processing patterns and community
eiffer et al., ’ articipation. .
2014 [41] USA 2014 4890 (+9.30) ) Men: n = 48 }23 To irlfform the development of innovative Cross-sectional

Women: n = 46

rehabilitation interventions, including those
resulting in more accommodating environments.
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Table 2. Cont.

Age (Years)
Authors, Year Country Year 8 Sample Size Objective(s) Design
[Reference] Mean (SD) Range
Total: n =115
Men: n =50 1. To profile sensory deficits examined in the ability
Women: n = 65 to process sensory information from daily
Eneel-Yever et al Controlled diabetes environment and discriminate between tactile
& 2017g[ 13] v Israel 2017 49.68 (+6.40) 33-55 group: n =24 stimuli among patients with controlled and Cross-sectional
Uncontrolled diabetes un-controlled diabetes mellitus.
group: n = 22 2. To examine the relationship between sensory
Healthy controlled deficits and patients” HRQOL.
group: n = 69
Colbeck 2018 Total: n =30 1. To describe how sensory-processing preferences
[ 49i Canada 2018 - >18 Men:n=8 and cognitive fatigue are related to variances in Cross-sectional
Women: n =22 quality of life in people with multiple sclerosis (MS).
1. To compare sensory processing abilities between
children with migraine and healthy controls.
2. To compare the quality of life between children
. Total: n =134 . ..
Migraine group: Men: n = 59 with migraine and healthy controls.
Genizi et al., 2019 10.06 (£1.53) ’ 3. To examine the correlations between sensory .
Israel 2019 7-12 Women: n =75 . .. .. . Cross-sectional
[44] Control group: 9.33 S processing, migraine characteristics, and quality of
Migraine group: n = 54 . . . .
(£1.14) Control eroun: 1 = 80 life among children with migraines.
group: = 4. To examine the contribution of headache-related
disability and sensory processing to the prediction of
quality of life among children with migraines.
1. To explore in an ecological fashion the association
Total: n = 258 between sensory responsiveness, pain perception,
Bar-Shalita et al., Israel 2015 27.30 (£3.77) . Men: n = 128 and QoL in subjects from the general population, Cross-sectional

2015 [24]

Women: n =130

with and without SMD.
2. To culturally adapt and initially test the Hebrew
version of the PSQ.
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Table 2. Cont.

Age (Years)
Authors, Year Country Year 5 Sample Size Objective(s) Design
[Reference] Mean (SD) Range
1. To ascertain whether adolescents with persistent
pain had atypical sensory modulation patterns.
2. To assess whether adolescents with persistent pain
Sinclair et al Total: n = 70 had atypical sensory modulation associated with
v Australia 2019 15.63 (£1.15) 13-18 Men: n =7 ypicalsensory : i Cross-sectional
2019 [22] reduced functioning and higher pain.
Women: n = 63 . ..
3. To evaluate whether pain catastrophizing
adolescents mediate the relationship between
sensory modulation and functional disability.
Total: n =117 . . .
Croftonetal, A stralia 2020 37.24 (+15.88) 1876  Men:n=86 1. To investigate associations befween sensory Cross-sectional
2020 [46] Women: 1 = 31 variables and compression garment wear.
1. To compare trait anxiety among persons with MS
with different levels of sensory processing patterns.
2.To identify associations between sensory
Stern et al., 2020 Total: n =94 rocessing patterns, trait anxiety, and physical and
1] USA 2020 50.00 (£9.20) 23-65 Men: n = 15 fnental HESOL ' Y, and phy Cohort study
Women: n =79 3. To explore the direct and indirect effects of sensory
processing patterns on physical and mental HRQOL,
considering trait anxiety as a potential mediator.
1. To compare unipolar/bipolar patients with regard
Total: n = 336 to their sensory processing patterns, alexithymia,
Overall sample: Men" n __12 6 traumatic childhood experiences, and QOL.
48.31 (£11.47) Worr;en'_n — 210 2. To examine the correlations between sensory
Serafini et al., Ital 2015 Unipolar patient 18-65 Uni ola.r ; tient erouDn: processing patterns and traumatic childhood Cross-sectional
2015 [45] y group: 43.19 (+13.03) ol }1°97 P BIOUP: experiences.

Bipolar patient

group: 35.12 (+14.66)

Bipolar patient group: n

=139

3. To investigate the relative contribution of
diagnostic groups (unipolar/bipolar), sensory
processing patterns, alexithymia, and traumatic
childhood experiences in predicting QOL.
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Table 2. Cont.

Age (Years)
Authors, Year Country Year 5 Sample Size Objective(s) Design
[Reference] Mean (SD) Range
1. To examine potential differences on measures of
the severity of social anxiety disorder, depression
and functional impairment, and life satisfaction.
2. To corroborate the classification of attachment
. Total: n = 207 styles.
Eng et al., 2001 United 2001 32.43 - Men: n =120 3. To explore the link between attachment styles and Cross-sectional
[40] States 5 i .
Women: n = 87 depressive symptoms within the sample of patients
with social anxiety.
4. To examine the mediation of social anxiety in the
relationship between adult attachment style and
depressive symptoms in a clinical population.
1. To assess the sensory processing ability of the
normal elderly.
Total: n =121 . . .
Lee, 2012 [47] Korea 2012 72.2 (£6.09) >65 Men: n =48 12n "tl"}(:ee;};reersl;the importance of sensory integration Cross-sectional
Women: n =73 3. To understand the level of sensory defense.
4. To compare the correlation with quality of life.
Total: n =32
Men: n=6 1. To investigate the sensory processing abilities of
g yPp g
Lee et al., 2016 Korea 2016 _ 2024 Women: n= 26 . university studen.ts. ~ Randomized trial
[48] Sensory intervention 2. To explore the influence of sensory processing on

group: n =16
Control group: n =16

quality of life.

Note. SOR = sensory overresponsive; NSOR = non-sensory overresponsive; SIG = sensory intervention group; CG = control group.
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3.2. Sensory Processing Assessment Tools

Table 3 reports the type of instruments that were used to assess sensory process-
ing in each of the studies included. Specifically, Table 3 shows 14 studies that applied
instruments that follow Dunn’s sensory processing model [10]. These tools are the Adoles-
cent/Adult Sensory Profile tool [12,13,22,41-43,45-49], the Short Sensory Profile [44,50], the
Adult Sensory Questionnaire [25,51], the Sensory Responsiveness Questionnaire-Intensity
Scale [24,52], and the Interpersonal Sensitivity Measure [40,53].

3.3. Quality of Life Assessment Tools

Table 3 also indicates the instruments used to assess QOL in each of the studies. For
instance, among the studies, two articles reported applying different versions of the World
Health Organization Quality of Life Questionnaire: One of them assessed QOL via the
brief version [43,54], and the Korean version was also applied in one study [48,55]. Two
studies used the Pediatric Quality of Life Inventory (PedsQL) [22,44,56]. Furthermore, the
Short-Form-36 Health Survey (SE-36) [57] was used in two articles [24,25], and the 12-item
Short-Form Health Survey version (SF-12) [58] was used in another two studies [13,45].
Additionally, in the rest of the studies, the RAND-36 [59], Assessment of Quality of Life-
4D [60], Multiple Sclerosis Quality of Life-54 (MEQOL-54) [61], Lehman’s Quality of Life
Interview [62], Quality-of-Life Inventory (QOLI) [63], and Elderly-people Quality of Life
assessment tools [64] were applied [40—42,46,47,49].

3.4. Relationship between Sensory Processing and Quality of Life

As indicated in Table 3, in three studies, overall sample values were reported, in which
moderate and negative correlations were found between sensory processing and quality of
life [43,44,57]. Furthermore, in another six studies in which sensory processing was assessed
by AASP [12], correlation values were noted through quality-of-life factors [13,22,42,43,46].
Thus, as presented in Table 3, almost every quality-of-life factor demonstrated negative
correlations with sensory processing [13,22,42,49]. For the physical functioning factor, a pos-
itive correlation was found in two articles [13,49]. In fact, in the study by Crofton et al. [46],
sensory processing correlated moderately and positively to quality-of-life factors such as
help required, isolation, and anxiety. Table 3 also showed five studies that did not report
correlations between sensory processing and QOL [24,40,41,45,48]. In addition, in three
studies, samples with low levels of SPS indicated higher levels of quality of life or QOL
factors [24,40,41] than those samples in which SPS levels were higher [45,48] (see Table 3).
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Table 3. Sensory processing (Dunn’s model) and QOL assessment tools, means and SD of sensory processing and QOL, and correlations between these variables.

Authors, Year [Reference]

Sensory Processing
Assessment Tool

QOL Assessment Tool

Sensory Processing
Means (SD)

QOL
Means (SD)

Correlations between Sensory
Processing Patterns and QOL

Kinnealey et al., 2011 [25]

Adult Sensory
Questionnaire (ASQ) [51]

Short-Form-36 Health
Survey (SF-36) [57]

SOR = 18.81 (3.88)
NSOR = 21.80 (42.03)

SOR sample:

Physical functioning: r = —0.26
Bodily pain: r = —0.44*
Vitality: r = —0.46 *

Social functioning: r = —0.42 *
Physical role: r = 0.19
Emotional role: r = —0.39 *
Mental health: r = —0.35
General health: r = —0.40 *

Engel-Yeger et al., 2016a [13]

Adolescent/Adult Sensory
Profile (AASP) [12]

12-item Short-Form Health
Survey (SF-12) [58]

Unipolar patient group = 37.75
(£11.71)

Bipolar patient group = 36.67
(£11.41)

Unipolar patient group = 56.69 (£35.58)
Bipolar patient group = 55 (+35.41)

Physical functioning: r =—

Bodily pain: r = —0.25 **

Vitality: r = —0.35 ***

Social functioning: r = —

Emotional role: r = —0.23 *

Mental health: r = —0.24 **

Mental health composite: r = —0.30 ***

Engel-Yeger et al., 2017 [43]

Adolescent/Adult Sensory
Profile (AASP) [12]

World Health Organization
Quality of Life
Questionnaire, brief version
[54]

Controlled diabetes group = 39.45
(£8.82)

Uncontrolled diabetes group =
41.95 (+£10.89)

Healthy controlled group = 34.57
(£6.51)

Physical QOL = 70.83 (+14.07)
Psychological QOL = 78.33 (+12.48)
Social QOL = 78.33 (+12.48)
Environmental QOL = 77.08 (£20.31)
Physical QOL = 57.49 (+£19.07)
Psychological QOL = 70.45 (+22.67)
Social QOL = 61.74 (£26.18)
Environmental QOL = 61.74 (+26.18)
Physical QOL = 77.12 (£13.87)
Psychological QOL = 74.78 (+12.02)
Social QOL =76.75 (£14.47)
Environmental QOL = 70.83 (+13.28)

Overall sample: r = —0.477 **

Colbeck, 2018a [49]

Adolescent/Adult Sensory
Profile (AASP) [12]

RAND-36 [59]

425 (£8.4)

General health: r = —0.65 **
Social functioning: r = —0.32
Pain: r = —0.14

Physical functioning: r = 0.06
Physical role: r = —0.19
Emotional role: r = —0.44 **
Fatigue: r = 0.08

Emotional well-being: r = —0.35
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Table 3. Cont.

Authors, Year
[Reference]

Sensory Processing
Assessment Tool

QOL Assessment Tool

Sensory Processing
Means (SD)

QOL
Means (SD)

Correlations between Sensory
Processing Patterns and QOL

Migraine group = 164.58

Total HRQOL.:

Overall sample:
Physical HRQOL: r = 0.45 ***
Emotional HRQOL: r = 0.55 ***

Genizi et al., 2019 [44] Short (Ssesr;f)o[rg;mfﬂe ﬁfj;:rolf %zgzég %512? (Ciﬁf(ﬁ) w1711 Migraine group = 8.26 (£12.13) Social HRQOL: r = 0.31
y (9,35 group = 17% Control group = 82.93 (£9.47) School HRQOL: r = 0.44 ***
' Psychosocial HRQOL: r = 0.61 ***
Total HRQOL: r = 0.63 ***
Physical QOL = 44.38 (+21.43) Physical QOL: r = —0.35 **
Adolescent/Adult - . . . .
. . . Pediatric Quality of Life Emotional QOL = 50.93 (£+22.5) Emotional QOL: r = —0.41 ***
Sinclair etal, 20192 [22]  Sensory P[rlozfile (AASP) 11 ventory (PedsQL) [56] 37.29 (+8.92) Social QOL = 68.93 (423.74) Social QOL: r = —0.29 *
School QOL = 45.07 (+£21.62) School QOL: r = —0.32 **
Adolescent/Adult . QOL Help required: r = 0.148
Crofton et al., 2020a [46] Sensory Profile (AASP) Assessg;eerion [%S]a lity of - - QOL isolation: r = 0.361 **
[12] QOL anxiety: r = 0.389 **
Adolescent/Adult , . . QOL scores:
Pfeiffer et al., 2014 [41] Sensory Profile (AASP) Lehnll?lr;eigzj\:l[tgz?f Life High sensitivity: 4.0 (£1.8) -
[12] Low sensitivity: 4.7 (£1.4)
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Table 3. Cont.

Authors, Year
[Reference]

Sensory Processing
Assessment Tool

QOL Assessment Tool

Sensory Processing

Means (SD)

Means (SD)

QOL

Correlations between Sensory
Processing Patterns and QOL

Bar-Shalita et al., 2015
[24]

Sensory Responsiveness
Questionnaire-Intensity
Scale (SRQ-IS) [52]

Short-Form-36 Health
Survey, version 2 (SF-36)
(571

Bodily pain:
Non-SMD = 80.2 (+21.20)
SOR-SMD = 71.8 (+18.40)

General health:
Non-SMD = 79.5 (£17.97)
SOR-SMD = 74.5 (£16.75)

Vitality:
Non-SMD = 54.7 (+17.65)
SOR-SMD = 50.8 (£20.04)
Social functioning:

Non-SMD = 84.5 (+20.74)
SOR-SMD = 80.5 (+19.81)

Physical health—-total:
Non-SMD = 79.6 (+12.64)
SOR-SMD = 74.4 (£13.51)

Mental health-total:
Non-SMD = 73.0 (£17.13)
SOR-SMD = 67.3 (+16.30)

Stern et al., 2020a [42]

Adolescent/Adult
Sensory Profile (AASP)
[12]

Multiple Sclerosis
Quality of Life-54
(MEQOL-54) [61]

MSQOL-54 physical: r = —0.43 ***
MSQOL-54 mental: r = —0.52 ***
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Table 3. Cont.

Authors, Year Sensory Processing Sensory Processing QOL Correlations between Sensory
[Reference] Assessment Tool QOL Assessment Tool Means (SD) Means (SD) Processing Patterns and QOL
Body pain:

Serafini et al., 2015 [45]

Adolescent/Adult
Sensory Profile (AASP)
[12]

12-item Short-Form
Health Survey (SF-12)
[58]

Unipolar patient group = 37.55

(£11.58)
Bipolar patient group: 36.09
(£11.38)

Unipolar = 58.65 (£30.54)
Bipolar = 56.75 (+29.27)
General health:
Unipolar = 64.14 (£24.01)
Bipolar = 63.77 (+23.57)
Vitality:
Unipolar = 27.57 (£26.98)
Bipolar = 33.13 (£30.31)
Social functioning:
Unipolar = 59.01 (£31.23)
Bipolar = 53.19 (£36.15)
Physical health—total:
Unipolar = 48.72 (£11.95)
Bipolar = 46.55 (£12.65)
Mental health—total:
Unipolar = 97.75 (£18.44)
Bipolar = 96.16 (+25.04)

Eng et al., 2001 [40]

Interpersonal Sensitivity
Measure (IPSM) [53]

Quality-of-Life
Inventory (QOLI) [63]

Anxious attachment group =

108.69 (£11.86)
Secure attachment group:

Anxious attachment group = —0.56

(£1.38)

Secure attachment group: 1.51

93.87 (+14.55) (£1.18)
Adolescent/Adult Elderly-people Quality
Lee, 2012 [47] Sensory Profile (AASP) of Life assessment tool - - r —0.30 **
[12] [64]
Adolescent/Adult Or ar‘i\i/zoii)rﬁlgita}iit of Before sensory intervention After sensory intervention
Lee et al., 2016 [48] Sensory Profile (AASP) I%ife Questionnairz SIG = 83.31 (£12.13) SIG =98.69 (+11.67) -
[12] ! CG = 85.81 (£10.26) CG = 84.81 (£14.56)

Korean version [55]

Note. SOR = sensory overresponsive; NSOR = non-sensory overresponsive; SMD = sensory modulation disorder; SIG = sensory intervention group; CG = control group. # Correlations between sensory
processing and QOL as a general score are not reported, but they are reflected as correlations among SPS and some variable domains of QOL in the unipolar group. * p < 0.05. ** p < 0.01. *** p < 0.001.
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4. Discussion

The present systematic review of 14 studies [13,22,24,25,40-49] indicates an association
between sensory processing and quality of life. This study is the first systematic review
investigation that collects the manifestation of the relationship between sensory processing
and QOL from several studies.

As previously mentioned, these results present that sensory processing could be
strongly correlated to quality of life and health-related quality of life. In fact, the existence
of high levels of sensitivity of this feature could imply a decrease in quality of life and daily
functioning based on the results obtained in the present review [13,22,25,42,43,46,47 49].
The studies analyzed show that high sensitivity may impact on health and well-being,
since most of the studies demonstrated that physical, mental, emotional, and social areas
are negatively influenced [13,22,24,25,40-43,46,47,49].

Especially in the physical area, some studies in the review stated that high levels of sen-
sitivity in sensory processing might positively correlate to physical HRQOL (r = 0.45) [44].
Therefore, people with high sensitivity could be able to perceive subtle stimuli and del-
icate environmental stimuli, which can make them more alert to opportunities and re-
wards [14,19,65]. Nevertheless, other studies in this review found that the manifestation of
high levels of sensitivity could negatively affect this physical functioning (from r = —26
tor = —43) [22,25,42]. Indeed, research studies have found that populations with hyper-
sensitivity can suffer from physical fatigue, causing a decrease in their physical-related
quality of life because of their large period of high stimulation with no rest [14]. In addi-
tion, although high sensitivity could increase the existence of physiological differences
in stress-response systems and self-perceived stress, predisposing for physical symptoms
and bodily sensations such as pain, just one of the included studies showed this positive
correlation [17,66]. However, it seems that some of the studies in this review confirmed
that low sensitivity to sensory processing might be related to less bodily pain [13,45,49].

Sensory processing is also manifested in the psychological and mental health area [2].
According to some included articles, high sensitivity could be negatively related to psy-
chological QOL (from r = —0.24 to r = —0.52) [13,25,42,46]. In fact, recent studies have
indicated that high sensitivity in sensory processing is featured as cognitive inflexibility
and difficulties in decision-making due to deep processing and interpretation of environ-
mental subtleties [14,29]. Consequently, this could make individuals with hypersensitivity
prone to getting mental health and cognitive fatigue [8,34]. This could affect their executive
functioning and their way of coping with tasks and daily situations [67,68]. Moreover,
perfectionism, the need to control, and anxiety may be related to this issue [29], as indicated
in Crofton et al. [46]. However, one of the studies in this review appeared to positively
associate high levels of sensitivity in sensory processing with psychosocial HRQOL [44].
Previous studies explained that this ability might be connected to positive mental health
outcomes [8,69]. In addition, the ability to search for similarities between current situations
and previous ones was highlighted as a positive aspect [14]. In this way, people with high
levels of sensitivity in sensory processing could more easily create associations and use
comparisons and figurative schemes of coping [14].

Regarding the emotional area, despite part of the literature reporting that high sensi-
tivity is related to deep emotional processes [2], some of the studies reviewed demonstrated
that emotional quality of life could be negatively affected by sensory processing patterns
(from r = —0.23 to r = —0.44) [13,22,25,49]. Hence, high sensitivity is related to intense
reactions to images that evoke pleasant and unpleasant emotions [70]. In fact, when hy-
persensitive people get overwhelmed, they need to be careful in order to not get overly
distressed and to develop appropriate coping and self-regulation strategies [71]. High
levels of sensitivity in sensory processing might also be linked to socioemotional well-being,
which can be manifested as a low self-esteem and shame, since they could feel socially
judged by the environment and consequently misunderstood [14,17]. However, although
this emotional part is “dark,” one of the included studies pointed out that people with high
sensitivity in sensory processing patterns might be positively correlated with emotional
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HRQOL [44]. Besides, recent research has revealed that hypersensitive individuals could
show emotionally positive aspects such as empathy towards others and a smart sense
of humor [14,28]. Certainly, they can also more easily perceive emotions and emotional
changes in others [16].

Additionally, in the social area, some articles demonstrated a negative relationship
between high sensitivity in sensory processing features and social quality of life (from
r = —0.27 to r = —0.42) [22,25,49]. As recent literature has described, people with high
sensitivity tend to manifest with social distraction, avoidance of overstimulation, and a lack
of communication skills to satisfy their social demands [31]. Moreover, Dunn’s model [10]
has suggested that this population creates poor relationships due to low thresholds. They
might present social reactivity and cope with social situations by manifesting fear, and
in the end avoiding them [72,73]. Thus, high sensitivity in sensory processing may be
also correlated with isolation, as one the studies included in this review showed [14,46].
Despite this, Genizi et al. [44] highlighted the positive association between high sensitivity
in sensory processing and social HRQOL. Indeed, Serafini et al. [45] showed that the group
with high levels of sensitivity presented better social functioning. That means that the
population with hypersensitivity might be influenced by the environment in which they
are involved [14]. Particularly, hypersensitive people who have grown up in adverse
conditions are likely predisposed to suffer negative health consequences [31]. However, in
supportive environments, individuals with high levels of sensitivity in sensory processing
could improve their social competency and interpersonal interactions [72].

Finally, some articles did not present relationship values, so it is not clear whether
sensory processing directly affected quality of life [24,40,41]. However, these studies
showed that samples with high levels of sensitivity in sensory processing presented poorer
quality of life.

4.1. Limitations

Among the possible limitations of this study, it should be mentioned that despite having
carried out the search in four important databases, it is probable that other databases were
not considered. In addition, although we used a wide range of descriptors and keywords to
use a more precise strategy, there may be a specific keyword that was not controlled.

Another limitation to keep in mind is the heterogeneity of the sensory processing
and QOL assessment tools applied. In fact, most standard deviations presented a wide
range, which suggests that revising the occurrence of outliers in the data and the process
of participant recruitment is necessary. Each questionnaire presents different structures
and dimensions, and they were not created from a unique theoretical approach. Thus, the
results from the articles compiled could be difficult to interpret.

This study evaluated the association between sensory processing and quality of life.
However, just nine of the studies included presented this relationship with numerical val-
ues [13,22,25,42-44,47,49,56]. In this sense, it could be difficult to identify the relationship
between sensory processing and QOL or HRQOL if studies do not report statistical indica-
tors such as correlation values. Therefore, our results should be interpreted with caution.

4.2. Future Research

Considering the aforementioned points, future investigation could continue research
about sensory processing and its health implications. As indicated, statistical values should
be thoroughly treated in order to improve the interpretation of sensory processing. Thus,
future metanalytic studies should be considered to give a better comprehensive measure
of the manifestation of sensory processing. This characteristic may have great influence
on impacting the population’s quality of life and well-being [17]. Despite the “dark
side” featured by negative consequences in humans, a “bright side” may exist that is not
completely known yet due to its lack of evidence and could act as a protective factor [2,17].
Furthermore, sensory processing intervention programs could improve knowledge of it and
favor self-regulation to prevent fatigue in hypersensitive populations. In fact, recent studies
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have mentioned the existence of some variables such as resilience, personal characteristics,
and self-efficacy, as well as interventions based on mindfulness that could be trained to
facilitate an increase in wellness [74,75].

5. Conclusions

Sensory processing is considered a feature that could be manifested in different
life areas in the general population. People with hypersensitivity appear to negatively
modulate health and quality of life, but recent studies have also demonstrated that it might
show a “bright side.” This systematic review attempted to collect all the information about
sensory processing features in order to clarify its role in people lives. Beyond considering
it a disorder, high sensitivity in sensory processing has been determined to be part of
personality that should be studied more in order to provide new light in research.

Heterogeneity in the results and statistical analysis also make the interpretation of
the real implications of the variation in sensitivity of sensory processing difficult. For this
reason, the conclusions of this study might be influenced by the data dispersion given the
wide range of standard deviations. Therefore, more and more research studies should deal
with this issue carefully to provide consistent results.

This study intended to present a theory background necessary to design a starting
point. This could be useful to create new assessment tools and prevention and intervention
programs to contribute to the knowledge and learning of this phenomenon and how to
deal with it. Consequently, professionals and family could enrich their strategies to reach
an improvement in their work and interpersonal relationships. In this sense, these actions
might help hypersensitive people achieve an increase in health, well-being, and quality
of life.
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